A 27-year-old man was found to have a mediastinal tumour and the histological diagnosis was immature teratoma. Remission was achieved by chemotherapy and total resection. However, he developed anaemia and leukoerythroblastosis after 2 years of remission, and was referred to our hospital. Rhabdomyosarcoma cells were detected in the bone marrow and pleural effusion. Moreover, karyotype analysis of peripheral blood and bone marrow cells revealed mosaic-type Klinefelter syndrome. We diagnosed the case as transformation of teratoma into rhabdomyosarcoma in Klinefelter syndrome. Although intensive chemotherapy was performed, the patient died with meningeal infiltration.
INTRODUCTION
Klinefelter syndrome has a karyotype abnormality of 47, XXY, and is occasionally complicated by certain malignancies. Although germinal cell tumour is one of the most common malignancies occurring in Klinefelter syndrome, the relationship between germinal cell tumour and mosaic type Klinefelter syndrome is still unclear. 1 -4 196 We encountered a rare case of mosaic Klinefelter syndrome with immature teratoma of the mediastinum transformed into rhabdomyosarcoma. This case is discussed here in terms of the relationship between Klinefelter syndrome and germinal tumour, and the transformation of germinal tumour into other malignancies. 
CASE REPORT
In April 1995. a 27-year-old man was found to have a mediastinal tumour on X-ray examination. and was admitted to another hospital. High levels of tumour markers such as a-fetoprotein 55().4 ng/ml (normal: < 10 ng/ml) and human chorionic gonadotrophin 2.0 ng/ml (normal: < 0.1 ng/ml) were noted. A large mass in the right mediastinum was noted on a computed tomography scan as shown in Fig. 1 .
Open biopsy was performed. and the histological diagnosis was immature teratoma ( Fig. 2 ). Intensive chemotherapy with cisplatin/ etoposide/bleomycin for two courses. cisplatin/actinomycin O/vinblastine/ bleomycin/cyclophosphamide for two courses. and total resection followed by chemotherapy (cisplatin/etoposide for DlW course and vincristine/actinomycin 0/ cyclosphospharnide for two courses) were performed and complete remission was achieved with normalization of tumour marker levels.
In June 1997. a 39°C fever. high levels of lactate dehydrogenase. anaemia. thrombocytopenia. and leukoerythroblastosis were noted. The tumour markers a-fetoprotein and human chorionic gonadotrophin were. however, within the normal range at that time. Bone marrow aspiration was dry tap. Secondary myelofibrosis due to chemotherapy was suspected. and the patient was referred to our hospital.
On admission. his height was 179 cm and body weight was 78 kg. The signs of Klinefelter syndrome. eunuchism. gynecomastia and disturbance of sexual development. were not remarkable. Routine laboratory findings were as follows: haemoglobin 8.4 g/dl, platelet count
FIGURE 1
Chest computed tomography scan with large mass to the right of the mediastinum. 
Anti-desmin positive tumour cell is seen in bone marrow tissue with mild fibrosis (X 400).
with meningeal sarcomatosis 6 months after admission. Systemic autopsy was not permitted. However. the metastatic embryonal rhabdomyosarcoma. exhibiting variable histological patterns ranging from poorly differentiated to well differentiated. was present in autopsied specimens of bone marrow. lung and liver.
DISCUSSION
The case presented had two characteristic clinical features: the occurrence of immature teratoma associated with mosaic-type Klinefelter syndrome, and the transformation of teratoma into rhabdomyosarcoma. It is well known that the karyotype abnormality of Klinefelter syndrome is a risk factor for developing malignancies, such as breast cancer. extragonadal germ-cell tumour and leukaemia. Most patients with Klinefelter syndrome have a 47, XY. + X chromosome pattern. but the variant karyotype of 46. XY/47, XY, + X mosaicism occurs in 10% of patients. In some of those with the mosaicism. any signs of gonadal failure and phenotypic features of Klinefelter syndrome are absent, as in the present case. Because case reports of mosaic Klinefelter syndrome complicated by malignancies are very rare. the relationship between mosaic Klinefelter syndrome and the occurrence of malignancy is unclear. However, a case of mosaic Klinefelter syndrome with primary mediastinal germ cell tumour! is frequently associated with the common type of Klinefelter syndrome.s-' and a case of mosaic Klinefelter syndrome with rhabdomyosarcoma" have been reported. Furthermore. in the present case karyotype analysis of bone marrow cells showed that most of the analysed cells were of the Klinefelter syndrome type. strongly suggesting that the rhabdomyosarcoma cell originates from somatic cells with the 47, XY. + X abnormality like the common type of Klinefelter syndrome.
Rhabdomyosarcoma in Klinefelter syndrome
The history of our case showed that an immature teratoma was transformed into a rhabdomyosarcoma, which is the most common soft-tissue sarcoma and can arise from any anatomical location. There is no specific marker for rhabdomyosarcoma, and pathological study with immunohistochemistry for anti-desmin and antimyosin is needed for definitive diagnosis. At the transformation stage, the tumour markers a-fetoprotein and human chorionic gonadotrophin were not increased in the present case, and this delayed the diagnosis of rhabdomyosarcoma. Although the possibility of secondary malignancy cannot be excluded in the present case, a recent
